Caffeine metabolism in liver slices during postnatal development in rats.
The metabolism of caffeine was investigated in liver slices from newborn, preweanling, postweanling, and adult rats. All metabolites were identified and quantified by HPLC without using radioactive compound. Caffeine metabolism underwent dramatic changes during maturation in rats. The specific activity of the enzyme system was extremely low when liver slices from 1-day and 7-day-old rats were used. This capacity increased gradually with increasing age and reached a peak following weaning at 21 days of age. In rat liver slices, N-1 demethylation to theobromine was the main pathway of in vitro caffeine metabolism at all ages. Theobromine represented 25% of total caffeine metabolites at day 1 and about 40% at all others ages. 1,3,7-6-amino-5-(N-formylmethylamino)-1,3-dimethyluracil is a minor metabolite in newborn (1-day-old), preweanling (7-day-old), and adult rats (120-day-old), but an important metabolite in postweanling rats. Conversely, 1,3,7-trimethyluric acid is a major metabolite in newborn and adult rats and a minor one in preweanling and postweanling rats. This liver slices model could be used as a simple and versatile model to study metabolism during maturation.